Dependence on intact cells for the in vitro activation of dimethylnitrosamine to an immunosuppressive form.
The in vitro activation of dimethylnitrosamine (DMN) to an immunosuppressive form was studied utilizing liver-enzyme fractions and intact hepatocytes. The N-demethylation of DMN by mouse S9 and microsome preparations was confirmed by determination of formaldehyde generation. S9 fractions from both phenobarbital(PB)- and isopropanol(iso)-pretreated mice displayed significantly greater demethylase activity than uninduced S9 fractions. However, when incubated with spleen cells, neither S9 preparation was capable of activating DMN to a form capable of suppressing antibody responses by recovered spleen cells. In contrast, the positive control, cyclophosphamide, was activated to a markedly immunosuppressive form. S9 fractions failed to activate DMN to an immunosuppressive form regardless of S9 concentration, time of preincubation, or rocking speed. Liver microsomes from PB-pretreated mice displayed significantly greater N-demethylase activity than S9 fractions yet were unable to activate DMN to an immunosuppressive form. In contrast, the addition of DMN to mixed cultures of mouse hepatocytes and mouse spleen cells resulted in activation of DMN and marked suppression of antibody responses. The separation of spleen cells from the hepatocyte monolayer by an agar layer less than 1 mm thick resulted in complete reversal of the immunosuppressive effect of DMN. Unlike the metabolism of DMN to a mutagenic form, the in vitro activation of DMN to an immunosuppressive form was therefore dependent on intact cells. Furthermore, the activation by intact hepatocytes was shown to be dependent on cell-cell contact or close proximity of activating and target cells.